Research indicates that major depressive disorder (MDD) is associated with alterations in autonomic control, particularly cardiac control as measured by heart rate variability (HRV). In this preliminary study, we investigated the neural correlates of autonomic control by measuring both HRV and associated brain activity during the performance of mildly stressful tasks. Medically healthy female subjects with MDD (N = 10) and healthy controls (N = 7) underwent H 2 15 O-positron emission tomography (PET) and electrocardiographic ECG recording while performing a handgrip motor task and an n-back task. Indices of HRV were calculated and correlated with regional cerebral blood flow (rCBF). Differences in the rCBF and HRV correlations between depressed and healthy subjects were evident in both the medial and lateral orbital cortices. In addition, these areas appeared to be involved in different facets of autonomic control with regard to sympathetic or parasympathetic dominance of cardiac control. These results are consistent with the known roles of networks within the orbital cortex in both autonomic control and the pathophysiology of MDD.
Introduction
Homeostasis in the body is controlled by the autonomic nervous system, which can be divided into the sympathetic and parasympathetic systems. The physiological alterations occurring with major depressive disorder (MDD) extend beyond the brain, partly by altering the influence of these autonomic networks on a wide array of physiologic systems. Depressed subjects have been shown to exhibit gastric dysmotility, possibly as a result of increased sympathetic modulation (Ruhland et al., 2008) . Depressive symptoms have been associated with increased sympathetic vascular resistance in response to stress (Matthews et al., 2005) . Finally, alterations in the autonomic nervous system modulating corticotrophin releasing hormone and central noradrenergic systems are commonly found in MDD (Gold and Chrousos, 2002) .
The most commonly studied aspect of the concurrence of MDD and autonomic dysfunction involves cardiac autonomic control of heart rate variability (HRV). Although controversy exists within the literature, most studies indicate that subjects with MDD show reduced parasympathetic/vagal control of cardiac activity as compared with healthy controls (Udupa et al., 2007) , and vagal control appears to be negatively correlated with depression severity (Agelink et al., 2001 (Agelink et al., , 2002 . In addition, depressed subjects show greater values of the autonomic index LF/HF, which may indicate a preponderance of sympathetic to parasympathetic control, as compared with healthy control subjects (Udupa et al., 2007) . Depressed subjects also show reduced baroreflex sensitivity (Davydov et al., 2007) . A recent study in male twins showed that depressive symptoms were associated with reduced HRV. In this study, when HRV was compared within twin pair between the twin with higher depressive symptoms and his brother, dizygotic, but not monozygotic, twins exhibited significant differences in the full HRV spectrum, indicating a genetic influence on the association (Vaccarino et al., 2008) . Multiple brain regions participate in the modulation of autonomic responses, and there is considerable overlap between regions regulating autonomic function and regions modulating emotional Abbreviations: MDD, major depressive disorder; HRV, heart rate variability; PFC, prefrontal cortex; OFC, orbitofrontal cortex; MOFC, Medial OFC; LOFC, Lateral OFC; FPC, Frontal Polar Cortex; dmSFG, dorsomedial superior frontal gyrus; HR, Heart rate; lnHF, Natural log of high frequency power of the heart rate spectrum, an indicator of parasympathetic activation; lnLF, Natural log of low frequency power of the heart rate spectrum, partially dependent on sympathetic tone, but strongly dependent on parasympathetic activity as well; LF/HF, Ratio of low to high frequency power, generally used as an index of the balance of sympathetic to parasympathetic tone; RMSSD, Root mean square of successive differences of R-R intervals.
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